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Materials and Methods

Dioxins are one of the first class of chemicals that the USEPA evaluated
for cumulative risk. Dioxins are a class of chemicals that exert their
toxicity through binding to the Ah receptor. The most potent of these
chemicals 1s 2,3,7,8-tetrachlorodibenzo-p-dioxin. Exposure to dioxins
occurs as part of a complex mixture. In 1987 an expert panel
assembled by the USEPA recommended the use of the Toxic
Equivalency Factor (TEF) methodology as an interim risk assessment
tool to estimate potential health effects of exposure to dioxin-like
chemicals. More recently, an international panel has also recommended

Female B6C3F1 mice were exposed 5 days/week for 13 weeks to individual oo

PHAHSs (Table 1) and killed 3 days after the last exposure. Endpoints
examined are in Table 2. Relative potencies were determined using the
method of DeVito et al (1997).

Two different lots of Aroclor 1254 that differ in dioxins
equivalents by 10 fold were administered were administered to
Long Evans Rats and killed 4 days later.

REPs varied less than 5 fold for each chemical across endpoints : : :
Female Long Evans rats were received a single exposure of either

TCDD or a mixture of dioxins (Table 3) on GD 15. Organ weights,
markers of puberty and sperm counts were examined.

The TEF methodology provides a reasonable
approximation of the toxic effects of a mixture
of dioxin-like chemicals. With the following
caveats:

For most chemicals, the REPS did not differ by more than a factor of 2 when

comparing administered dose vs. tissue concentrations. ,
Lot 6024 is 400 ppm TEQ

Dose is described as either TCDD or TEQ ng/kg based on WHO TEF Lot 124-191 is 39 ppm TEQ

The REP for 4-PeCDF was significantly different (greater than 10 fold) values.
when derived based on administered dose or tissue concentration. Table 3

Mixture Study

The predictions are best for effects strictly
mediated by the Ah receptor (enzyme
induction).

Hepatic EROD and serum thryoxine were determined.

A mixture of PCDDs, PCDFs and PCBs were prepared based on relative
environmental occurrence and human exposure (Table 1). Mice and rats were

the use of the TEF not only for human health risk assessments but also exposed to this mixture by oral gavage 5 days/week for 13 weeks and killed 3 Using REPS ba.sed.on .hepatlc EROD 1pduct10n Prov1des good predictions of Chemical | TEF Ratio | % TEQ gfsie(ﬁsggﬁgi ?Eil?ésQwsjsgzrgzﬁzd\%a{sgd on total PCB |
for ecological risk assessments (Van den Berg et al 1998). days after the last exposure. The endpoints examined are in Table 2 oo T i ivier L7ty enmd. 5.9 i & g off B DL el TCDD 1 1 12.5 TEF values Effects that occur through multiple pathways
PCBs (figures 1-3). : ‘ maybe under predicted the response (thyroid
. C e h .
There are a number of assumptions and uncertainties in the TEF ' _ . . . PCDD 1 1 12.5 Results ormones)
methodology: Using REPs based on hepatic EROD induction provides reasonable TCDF 0.1 15 ) The TEF methodology accurately predicts the dose response A separate set of TEF values for administered

predictions of the immunotoxicity of the mixture in mice (Figure 4). relationship for increases in hepatic EROD activity of the two
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